Alveolar progenitor cells in the mammary gland are dependent on the β4 integrin.
Understanding how progenitor cell function is regulated in the mammary gland is an important developmental problem that has significant implications for breast cancer. Although it had been assumed that the expression the α6β4 integrin (β4) is restricted to the basal lineage, we report that alveolar progenitor cells in the mouse mammary gland also express this integrin based on analysis of single cell RNA-Seq data. Subsequent experiments using a mouse mammary epithelial cell line (NMuMG) confirmed this finding and revealed that β4 is essential for maintaining progenitor function as assessed by serial passage mammosphere assays. These data were substantiated by analyzing the alveolar progenitor population isolated from nulliparous mouse mammary glands. Based on the finding that the alveolar progenitor cells express Whey Acidic Protein (WAP), WAP-Cre mice were crossed with itgβ4flox/flox mice to generate conditional knock-out of β4 in alveolar progenitor cells. These itgβ4flox/floxWAP-Cre+ mice exhibited significant defects in alveologenesis and milk production during pregnancy compared to itgβ4flox/floxWAP-Cre- mice, establishing a novel role for the β4 integrin in alveolar progenitor function and alveologenesis.